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Engineering the Future of Energy

ADVANCED BIOFUEL PRODUCTION
WITH ENERGY SYSTEM INTEGRATION

The European Union has a Strategic Energy
Technology Plan (SET Plan) and a Strategic
Energy Technologies Information System
(SETIS), which play an important role in
implementing the European Commission’s
Energy Union Research and Innovation
Strategy.
The framework aims to reinforce energy security, an
integrated European energy market, energy efficiency, a
decarbonised economy and research innovation and
competitiveness.
AMBITION, which stands for Advanced Biofuel Production
with Energy System Integration is a research effort in pursuit
of the SET plan and SETIS, which includes 10 actions for
research and innovation, based on energy system needs,
transformation and potential.

WEBSITE MAKEOVER!
AMBITION has a brand new website for
2019. Find project information,
newsletters, workshop presentations and
event information now online at
www.ambition-research.eu
Image above: AMBITION website homepage cover
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 Sponsoring ECCRIA
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Engineering the Future of Energy
(Continued on page two...)

New technologies and a renewed infrastructure
will cut household bills and lead to a low carbon,
environmentally friendly and integrated EU
energy market, and biofuels has a huge part to
play.
The AMBITION project is part of Action 8 ‘renewable fuels and bioenergy’. Action 8 has
three common goals for bioenergy: improve
production performance, reduce emissions and
reduce costs.
Through the AMBITION project’s research and
innovation, key unit operations in biofuels
production, biomass pre-treatment, gasification,
gas cleaning and conditioning, and syngas
fermentation will be developed and brought
together to create state of the art technologies.
These are designed to process agricultural
residues (biomass feedstock), minimise
emissions and maximise valorisation, while fully
integrating into existing energy systems. A core
part of this will be improving the technological
readiness of existing biofuels conversion
technologies.
As an ECRIA project, AMBITION will also
contribute to a longer term agenda on the
integration of biofuels production, supporting the
development of both cutting edge technology
and EU energy policy.
The total investment needs for Research and
Innovation activities for the SET Implementation
Plan are estimated to be €107 billion over more
than a decade until 2030. The SET Plan is
already more than 10 years old and the
AMBITION project is a part of the plan to meet
the EU’s ambitious goals for a sustainable
energy future.
Discover more about the SET Plan and SETIS:


SET-Plan 10 Key Actions
No. 1 in Renewables
1.

2.

Performant renewable technologies
integrated in the system
Reduce costs of technologies

Consumers in the Energy System
3.
4.

New technologies & services for
consumers
Resilience & security of energy
system

Efficient Energy Systems
5.
6.

New materials & technologies for
buildings
Energy efficiency for industry

Sustainable Transport
7.
8.

Competitive in global battery sector
and e-mobility
Renewable fuels and bioenergy

Carbon Capture Utilisation &
Storage
9.

Carbon Capture Storage/Use

Nuclear Safety
10. Nuclear Safety
All information from https://setis.ec.europa.eu/ (2019)

Pippa Try
Aston University
E: p.try@aston.ac.uk
W: www.aston.ac.uk

How the SET Plan and SETIS advance

www.ambition-research.eu
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i-MILENA Lignin Tests
In July 2018, ECN part of TNO,
performed a complete gasification
and gas cleaning test on lignin.
The purpose of this test was to show that:

i) it is possible to convert lignin into product gas,
ii) clean this gas sufficiently for fermentation
purposes and,
iii) bottle this gas for fermentation tests at KIT.
The scheme overleaf (p4) depicts all the steps in
this process and during the test, variations in gas
composition were made by adjusting the last
cleaning steps. For example, allowing a higher
H2S concentration in the bottled product gas.
The results of these tests were presented at the
ECCRIA Conference in Cardiff in September
2018.

The feedstock pre-treatment requirements for
each lignin were very different but improvements
to feedstock quality can be made through
biorefinery operations. These not only affects the
form of the lignin, but also the type and extent of
impurities in it. Impurities in the feedstock end up
in the gas and need to be removed. Testing has
so far revealed that tar, unsaturated
hydrocarbons, cyanide and benzene are
problematic.
The question for the fermentation stage of the
AMBITION project is what levels of NH3 and H2S
are acceptable and to what levels the other
contaminants need to be removed.
The H2/CO ratio of the product gas fed to the
fermentation stage is between 0.5 and 1 in most
cases. Further shifting is necessary if more
hydrogen is needed. The particular strain of micro
-organism used for fermentation will determine the
final ratio of H2/CO/CO2.

In summary, it was discovered that both lignins
tested gasified successfully.

ECN>TNO’s Berend Vreugdenhil presents
conclusions from the AMBITION lignin
gasification tests at ECCRIA 2018, Cardiff in
September 2018.

Berend Vreugdenhil
ECN>TNO
E: berend.vreugdenhil@tno.nl
W: www.tno.nl

www.ambition-research.eu
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i-MILENA Lignin Tests

www.ambition-research.eu
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Lignin Gasification, Gas Cleaning & Bottling
In Q4 of 2018 the lignin gasification
test within the AMBITION project was
completed.
Beech wood and lignin were gasified using
MILENA indirect 30kW gasifier at ECN part of
TNO.
The gasifier was coupled with systems for syngas
cleaning and conditioning, as shown in the picture
below, in order to meet the specifications for the
syngas fermentation process.

Photos: Six bottles in total were filled and transported to KIT for the syngas fermentation tests.
Below: Gasifier coupled with systems for syngas cleaning and conditioning

www.ambition-research.eu
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Lignin Gasification, Gas Cleaning & Bottling
Both tests went very smoothly and all
measurements were performed according to
schedule. The resulting syngas from beech wood
and lignin gasification, after cleaning and
conditioning, was free of tar, BTX, Sulphur
compounds and unsaturated hydrocarbons.

This syngas has now been used at KIT for
fermentation in comparison to model mixtures and
gas from KIT’s bioliq plant.

Six bottles in total were filled and transported to
KIT for the syngas fermentation tests. The average
composition of the syngas from lignin gasification
is shown in the following graphs. The results of the
lignin gasification and syngas fermentation will be
summarized in an upcoming publication.

An update on AMBITION partners’ work on
syngas fermentation will appear in the next
newsletter.

Berend Vreugdenhil
ECN>TNO
E: berend.vreugdenhil@tno.nl
W: www.tno.nl

www.ambition-research.eu
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AMBITION Partners Meeting
In advance of the first AMBITION
workshop, partners met at SINTEF
in Trondheim, Norway for a full
day of meetings on 12 September
2018.

Photos clockwise from below: AMBITION partners meet; Project
Coordinator, SINTEF’s Bernd Wittgens leads presentations and
discussions alongside LNEG’s Francisco Girio; SINTEF lab tours;
KIT’s Nicolaus Dahmen notices the camera, alongside ECN>TNO’s
Jaap Kiel; Bernd Wittgens explains the SINTEF biofuels research
equipment available to AMBITION project partners

All partners were able to catch up on project
developments, present their work package
progress and plan for the final 18 months of the
project.
The consortium discussed the actions to be
taken following the mid-term review in summer
2018 and Aston University gave a tour of the
new revamped AMBITION website which
launched Q4 and is now live online. The next
AMBITION meeting will be mid- January at
AMBITION partner DTU in Copenhagen.

www.ambition-research.eu
Pippa Try
Aston University
E: p.try@aston.ac.uk
W: www.aston.ac.uk
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Workshop Report—Norway—September 2018
An AMBITION & Bio4Fuels workshop was held on Thursday 13th
September at the Radisson Blu Royal Garden Hotel, Trondheim

Energy System Integration of Bio-Based Fuels
 Energy products of the future - 2050
 Research and innovation needs
 Integration of fuel production into a European Energy System

This free one day workshop was delivered by
the complementary projects AMBITION and
Bio4Fuels. It provided an opportunity to discuss
and influence solutions for the growing demand
for integration and flexibility in the European
energy system.





This workshop welcomed expert speakers from
industry, including:



Judit Sandsquist from SINTEF, who
presented on the future of liquid transport
fuels







Moritz Raab from the German Aerospace
Center (DLR), who provided a technical
and economic evaluation of biomass and
power to liquid

Richard Espeseth, CEO of HydrogenPro
discussed hydrogen as part of the future
Armin Günther from Air Liquide presented
catalysis towards oxygenated compounds
beyond the state of the art
Heinz Preisig from NTNU presented a new
approach to process design
AMBITION partners from across the
project also presented, including Jaap Kiel
from ECN part of TNO who discussed
gasification

Energy and biofuels stakeholders were invited to
network and exchange their views, ideas and
knowledge in pursuit of a sustainable future for
bio-based fuels.
Continued overleaf...

FIND OUT MORE ABOUT THE NEXT AMBITION WORKSHOP ON PAGE 13

www.ambition-research.eu/workshops
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Workshop Report—Norway—September 2018

Delegates and AMBITION workshop presenters and partners in session at the first AMBITION workshop

Find more photos and download the presentations at
www.ambition-research.eu/workshops

AMBITION has received funding
from the European Union’s
Horizon 2020 Research and
Innovation Programme Under
grant agreement no 731263

Bio4Fuels is funded by The
Research Council of Norway
Project number 257622

Presentations are now available online at
www.ambition-research.eu/workshops
The next AMBITION Workshop will take place on
Thursday 30th May 2019 in Lisbon at:

FIND OUT MORE ABOUT THE NEXT AMBITION WORKSHOP ON PAGE 13

www.ambition-research.eu/workshops
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AMBITION at ECCRIA
In September 2018, AMBITION sponsored the 12th
ECCRIA Conference organised by the Fuel and Energy
Research Forum at Cardiff University, UK along with a
session dedicated to AMBITION activities.
Chaired by Francisco Girio on Thursday 6th September, Project Coordinator Bernd Wittgens presented an overview of the project
followed by Berend Vreugdenhil from (ECN) presented on
Connecting the World of Gasification with Syngas Fermentation.
Torbjørn Ølshøj Jensen (DTU) delivered Syngas fermentationbiochemical challenges and opportunities; and Francisco Gírio
(LNEG) showed Recent Trends in Biomass Pre-treatment.
Throughout the event Aston University managed the AMBITION
stand in the exhibition area, enabling delegates to discover more
about the project. As sponsors of the project, all delegates received
AMBITION literature in their welcome packs.

Clockwise from top left:
Aston University’s Emma
Wylde at the AMBITION
sponsors stand; SINTEF’s
Bernd Wittgens presents;
ECN>TNO’s Berend
Vreugdenhil presents;
AMBITION partners
enjoying a well deserved
coffee break; DTU’s
Torbjørn Ølshøj Jensen
presents; and finally
LNEG’s Francesco Girio
presents with Bernd
Wittgens in the
background.

www.eccria-conferences.org
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Bioenergy News
ABC-Salt is a four-year Horizon 2020
project that will validate a novel route to
produce sustainable liquid biofuels at
laboratory scale, launched in April 2018.
ABC-Salt is an acronym for Advanced Biomass
Catalytic Conversion to Middle Distillates in Molten
Salts and aims to solve a number of technical
challenges in biofuels production.
The project’s new website is now live at www.abcsalt.eu, as well as an introductory newsletter. The
project’s first open access Summer School will be
coming to Aston University 12-14 August 2019.
Registration will open on the project website soon.

Partners: Rijksuniversiteit Groningen (Netherlands),
Above: ABC-Salt’s Heidi S Nygård from NMBU at work
BTG Biomass Technology Group BV
(Netherlands), Norwegian University of Life
ABC-Salt has received funding
Sciences (Norway), Gent University (Belgium),
from the European Union’s
German Aerospace Center (Germany), Rise
Horizon 2020 Research and
Innventia (Sweden), CIRPA The Inter-University
Innovation Programme under
Centre for Research in Environmental Psychology
grant agreement number
764089
(Italy), Ayming (France), Aston University (UK)

www.abc-salt.eu

AMBITION partner Aston University in
Birmingham, UK welcomes the new Director of the
European Bioenergy Research Institute (EBRI).
Taking over the directorship from Prof. Tony Bridgwater, who
remains a key figure in the AMBITION project, Prof. Thornley
Prof Patricia Thornley with Dr Daniel
joined Aston University near the end of 2018 from the Tyndall
Nowakowski at EUBCE 2018
Centre for Climate Change Research at Manchester University.
She brings with her the 4.5 million Euro EPSRC Supergen Bioenergy Hub, which she leads. Her personal
interests focus on the environmental, social and economic impacts of bioenergy system and how these
can be practically managed to deliver sustainable energy systems. For more information, email
ambition@aston.ac.uk.

www.aston.ac.uk
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BRISK2—Research Opportunities
The call for transnational access applications is
now open and ongoing, with proposals pooled for
assessment twice a year in April and October.

Seven of AMBITION’s eight partners
are part of the Biofuels Research
Infrastructure for Sharing Knowledge,
now offering transnational access
visits to research laboratories across
Europe.

The next call deadline is 1 April 2019. Applicants
must contact their research host of choice at least
28 days before the call deadline to develop their
work plan and application.
Interested researchers and teams are invited to
visit www.brisk2.eu to find out more and apply.
BRISK2 will also be attending the 27th European
Biomass Conference and Exhibition (EUBCE) in
Portugal from 27-20 May 2019.

More than a year into its five year programme
and now in its 4th call, the project provides
Project enquiries can be directed to the BRISK2
access to European biofuels facilities as well as
project co-ordinator at brisk2@energy.kth.se.
funds for travel, accommodation and subsistence.
It is open to researchers from industry and
academia at any stage in their career and is
especially popular among early career
researchers, with an opportunity to utilise unique
equipment, access expertise and further their
own biofuels research in Europe.
Recently the project launched a revamped
website at www.brisk2.eu. New case studies from
the recent successful applicants that have
benefited from BRISK2 are now being published
online, with plenty of insights into the cutting edge
work currently underway in bioenergy and
associated research.
Biofuels researchers are invited to take
advantage of BRISK2 opportunities, including
summer schools, workshops and research visits.

Successful applicant Marcin Sajdak with PhD students
during his transnational access visit to AMBITION and
BRISK2 partner, EBRI at Aston University
BRISK2 has received funding from the
European Union’s Horizon 2020 Research and
Innovation Programme under grant agreement
number 731101

www.brisk2.eu
Pippa Try
Aston University
E: brisk2@aston.ac.uk
W: www.aston.ac.uk
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EUBCE WORKSHOP
ADVANCED BIOFUEL PRODUCTION WITH
ENERGY SYSTEM INTEGRATION
THURSDAY 30TH MAY 2019, 9am-12.15pm


Exploring Organosolv Pre-treatment



SynGas Production & Fermentation



Energy System Integration



The Future of Biofuel Production
Ideal for: Industry Stakeholders · Biofuels R&D Innovators
Strategic Energy Services · NGOs · Commercial Energy Consumers

FIND OUT MORE AT www.ambition-research.eu
JOIN THIS SIDE EVENT. REGISTER FOR FULL OR DAY ATTENDANCE AT:
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Lisbon Workshop Programme
9:00 Welcome & Registration
9:10

Introduction to AMBITION

Bernd Wittgens (SINTEF)
AMBITION Project Co-ordinator

AMBITION Research Topics
Exploring Organosolv Pre-treatment Florbela Carvalheiro (LNEG)

9:30

Gasification for Fermentation Berend Vreugdenhil (ECN>TNO)

9.50

Syngas Production and Fermentation Torbjørn Ølshøj Jensen (DTU)

10.10

10.30 Coffee Break
ECRIA
10.45 Energy System Integration for Future Biofuel
Nicolaus Dahmen (KIT)
Production
11.00 Discussion Groups — Research Needs Towards Implementation
11.45 Knowledge Exchange — Discussion Presentations
12.05 Concluding Words and Closing Address

To join this event, register for EUBCE 2019 at www.eubce.com
This half-day side event is delivered by the
Horizon 2020 project AMBITION and is available
to all delegates attending EUBCE 2019 on
Thursday 30th May 2019.
There is a growing demand for solutions that
provide integration and flexibility in the European
energy system. The AMBITION project creates a
bridge between two forms of energy carrier - grid
electricity and biofuels. CO2 from current energy
systems and industrial production could be
utilised as a carbon source and alternative to
sequestration.
These integration approaches create flexibility
between intermittent electricity and sustainable
fuel production, optimising the valorisation of peak

renewable electricity and enabling production of
sustainable biofuels in economically competitive
conditions.
This workshop includes expert speakers from
across AMBITION’s European partners and
leading research institutes. It is an opportunity to
discover the progress made by AMBITION in
Advanced Biofuel Production and Energy System
Integration and join in the conversation about
Europe’s sustainable energy future.
Energy and biofuels stakeholders attending
EUBCE 2019 in Portugal are invited to attend this
free side event, network and exchange views,
ideas and knowledge in pursuit of a sustainable
future for bio-based fuels.

Organising Committee: Bernd Wittgens (SINTEF);
Tony Bridgwater (Aston University) Francisco Girio
(LNEG); Jaap Kiel (TNO>ECN) and Nicolaus Dahmen
(KIT),

For more information, contact: Bernd Wittgens
bernd.wittgens@sintef.no

AMBITION has received funding from the
European Union’s Horizon 2020 Research
and Innovation Programme Under grant
agreement no 731263
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Upcoming Events

Key Contacts

Lignofuels 2019

February 13-14, 2019 — Oslo, Norway

Energy from Waste

February 27-28, 2019 — London, UK

International Biomass Conference & Expo

Bernd Wittgens
Project Co-ordinator
E: bernd.wittgens@sintef.no
W: www.sintef.no

March 18-20, 2019 — Savannah, USA

Argus Biomass

April 8-10, 2019 — London, UK

9th European Algae Industry Summit
April 10-11, 2019 — Lisbon, Portugal

4th Green and Sustainable Chemistry
Conference
May 5-8, 2019 — Dresden, Germany

Global Sustainable Aviation Forum
May 13, 2019 — Montreal, Canada

2nd Symposium on Waste Energy and
Environment

Francisco Girio
Work Package Leader—
Biomass Pre-Treatment
E: francisco.girio@lneg.pt
W: www.lneg.pt

Berend Vreugdenhil
Work Package Leader—
Gasification
E: berend.vreugdenhil@tno.nl
W: www.tno.nl

May 20th—21st, 2019 — Malmo, Sweden

2nd Symposium on Waste Energy and
Environment
May 23rd - 26th, 2019 — Barcelona, Spain

EUBCE 2019

May 27th—30th, 2018—Lisbon, Portugal

5th International Congress on Water,
Waste and Energy Management
July 22nd—24th, 2018—Paris, France

Green Energy and Environmental
Technology (GEET-19)
July 24th - 26th, 2018—Paris, France

Alex Toftgaard Nielsen
Work Package Leader—
Syngas Fermentation
E: atn@biosustain.dtu.dk
W: www.dtu.dk

Nicolaus Dahmen
Work Package Leader—
System Integration
E: nicolaus.dahmen@kit.edu
W: www.kit.edu

International Conference on Biofuels &
Bioenergy

September 23rd—24th, 2019 — Barcelona, Spain

Please email enquiries and content submissions to
Philippa Try at p.try@aston.ac.uk

Tony Bridgwater
Work Package Leader—
Promotion & Dissemination
E: a.v.bridgwater@aston.ac.uk
W: www.aston.ac.uk

This project has received funding from the European Union’s Horizon 2020 Research and Innovation
Programme under grant agreement number 731263.
This newsletter was produced by the European Bioenergy Research Institute, Aston University, UK on behalf
of AMBITION. Any opinions or material contained within this newsletter are those of contributors and do not
necessarily reflect the views of EU Horizon 2020 or Aston University.
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